The textile industry is no longer regarded as a sunset industry, however, it is a new driving force for economic development, inspired especially by the emerging boom of electrospun nanofibers and smart textiles. Developed countries made the policy to preferentially develop the technical textile industry. For example, Germany has put forward the Industry 4.0 program, in a very important section of which is the futureTEX project, known as Europe's textile future. One important focus within the future TEX project is developing future textile projects with new functions and applications. These are, for instance, textile electronics, high performance composites and textile materials for energy generation and storage. On April 1 st , 2016, the Obama Administration also announced plans to establish a new manufacturing innovation institute (i.e. the Revolutionary Fiber and Textile Manufacturing Innovation Institute) to develop advanced fibers and textiles for military, apparel and other industries. Teams of manufacturers, universities and non-profit organizations are being invited to compete for the ~ $150 million funding by proposing advanced research undertakings designed to support the expansion of manufacturing in the US. Therefore, a wide range of industries are expected to benefit from these revolutionary fibers and textiles, including apparel manufacturers, consumer products, automotive, medical devices and consumer electronics.
To showcase recent advances in this newly invigorated field, we present this special issue of e-Polymers on the topic of "Electrospinning, Fibers and Textiles". The issue collects together contributions from active experts in the related field and highlights the following topics in the area of electrospinning, fibers and textiles: 1. Melt blowing (MB) is a one-step process to manufacture nonwoven with superfine fibers. The uniformity of the fibrous web largely determines the appearance and the functional properties of the final MB products. Although the uniformity of fibrous webs has been widely studied using image analysis techniques based on mathematical algorithms, image analysis concerned with solving engineering problems such as the influence of processing conditions on the uniformity of the melt-blown fibrous webs is seldom reported. Regarding this topic, Xinhou Wang and co-workers quantitatively studied the uniformity of MB fibrous webs under different processing conditions based on an image analysis technique. This study enables us to quantify the influence of the processing conditions on the uniformity of MB fibrous webs. 2. Polytetrafluoroethylene (PTFE) fibers as engineering materials have excellent physical and chemical properties (e.g. outstanding thermal stability, perfect insulating and dielectric properties, extremely low coefficient of friction and chemical resistance), therefore the fibers can be used in textiles, such as in fabricating heat insulating clothes and protective clothing. On this topic, Guangbiao Xu and co-workers investigated the structure and properties of PTFE fibers, which provided a solid foundation for the spinning of PTFE fibers and the weaving of protective clothing. 3. Tubular braiding fabric is widely used in developing tissue-engineered scaffolds, and is especially suitable for connective tissues like ligaments and tendons. It is important to develop braiding scaffolds with controllable pore size and distribution. The purpose of Lu Wang and co-workers' work in this issue is to add insight on the mechanics of this passive pore structure control system. Thus, some constitutive equations were established to reveal the relationship between braiding technical parameters and the pore size and the porosity of tubular braiding fabric by the mathematical modeling method. Through this model, pore size and the porosity of the tubular braiding scaffold can be precisely controlled by quantitatively adjusting the braiding technical parameters. 4. With the fast development of solar energy harvesting technology, various portable harvesters with excellent energy capture properties are highly desired, especially for those devices used for facades and roofs of buildings. Jiansheng Guo and co-workers proposed a new energy absorption model by integrating waveguiding polymer materials and fluorescent substance coated textiles, which aimed to address the issues of the current energy shortage and excessive pollutant emissions in the ambient environment. Compared with the conventional solar energy harvester, the asfabricated device exhibited the merits of light weight, better mechanical flexibility and wider extended applicability. 5. Recently, how to combine the advantages of polyester and polyamide for preparation of a new kind of polyesteramides has become a key project on polymers. Xueli Wang and co-workers successfully synthesized two series of bio-based diaminopentane hexanedioic salt (DHS) modified polyesteramides by two different synthesis processes in which DHS reacted with bishydroxyethyl terephthalate and low molecular weight polyester, respectively. 6. The metal-oxide nanofibrous membranes fabricated by electrospinning are usually fragile, thus significantly limiting their practical applications such as when used as flexible electronic devices, flexible energy storage devices and filtration/purification devices. Hak-Yong Kim and co-workers address this challenge and fabricated flexible La 2 O 3 -ZrO 2 nanofibrous membranes by careful preparation of the precursors and optimization of the calcination temperature. 7. Textiles are inevitably contaminated by water, oil, sweat, sebum and other bodily secretions when worn and used. With an improvement in the quality of life, the demand for environmentally friendly textiles with a self-cleaning function is increasing. Regarding this topic, Jianxin He and co-workers fabricated a selfcleaning textile by weaving polyvinylidene fluoride/ polyethylene glycol/SiO 2 electrospun nanofiber yarns. The nanofiber yarns were fabricated using a conjugate electrospinning set-up and exhibited a lotus leaf-like structure on the nanofiber surface.
To close, we hope that this issue provides stimulating highlights of this interdisciplinary research frontier, which has demonstrated promising applications. We are most appreciative of the kind support from the editorial team of e-Polymers, in particular Prof. Andreas Greiner and Prof. Seema Agarwal. We would also like to express our gratitude to our colleagues who have shared their insight on this exciting and explorative volume of electrospinning, fibers and textiles.
